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THIS INVENTION relates to distillation. More particularly, the 
invention relates to a process for distilling pairaf f inic 
hydrocarbons, particularly Fischer-Tropsch derived paraffinic 
hydrocarbons . 

5 According to the invention, there is provided a process rEor 
distilling paraffinic hydrocarbons, which process comprises 

feeding a Fischer-Tropsch derived paraffinic hydrocarbon 
feedstock comprising, heavy paraffinic hydrocarbons and, 
optionally, light and/ or medium paraffinic hydrocarbons, into a 
10 distillation column/ 

operating the distillation column to produce usable wax 
products; ^and 

withdrawing from the distillation column an oyerhead stream, 
a bottom stream, and at least one side stream, with the bottom 
15 stream and/or the side stream comprising usable wax products. 

By 'usable' in respect of the wax products is meant that the wax 
products are non- thermally degraded. These products will normally 
also meet stringent specifications with respect to properties 
such as congealing point, methyl -ethyl -ketone solubles, 
20 penetration, differential scanning calorimetry curves etc. 

By 'Fischer-Tropsch derived' is meant paraffinic products 
obtained by subjecting a synthetic gas comprising carbon monoxide 
(CO) and hydrogen (H2) to Fischer-Tropsch reaction conditions in 
the presence of an iron-based, a cobalt-based or an iron/cobalt- 

25 based Fischer-Tropsch catalyst. The products of the Fischer- 
Tropsch reaction are predominantly n-paraf f inic, although some 
isomers, olefins, oxygenates and other functional groups may also 
be produced. The products from the Fischer-Tropsch reaction have 
a wide boiling range. Prior to using the products from the 

3 0 Fischer-Tropsch reaction as a feedstock for the present process. 
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they may optionally be hydrogenated. Such hydrogenation may be 
effected by contacting the Fischer-Tropsch reaction products with 
hydrogen in the' presence of a hydrogenation catalyst, at elevated 
temperature and pressure, in known fashion. 

5 The Fischer-Tropsch reaction conditions include using a 
relatively low reaction temperature in the range 180-300°C, 
typically 210-260°C, so that a so-called low temperature Fischer- 
Tropsch synthesis is employed, and the Fischer-Tropsch reaction 
is typically effected in a fixed or slurry bed reactor. 

10 The feedstock may comprise, in addition to the heavy paraffinic 
hydrocarbons, the light and the medium paraffinic hydrocarbons. 
The feedstock could thus typically have a true boiling point 
curve as indicated in Table 1 : 

TABLE 1: True boiling point (TBP) curve of a typical Fischer- 
15 Tropsch derived feedstock , 



Mass % 


TBP (°C) 


1 


142 


5 


169 


10 


195 


30 


313 


50 


417 


7 0 


550 


90 


716 


95 


757 


98 


831 



The feedstock typically comprises hydrocarbon molecules in the 
range C3+ to C220+' Products with carbon ranges of C20-/ ^lo to 
C4Q and C-L5 to C220 higher, are deemed light, medium and heavy 
hydrocarbons respectively . 



30 The distillation column can be operated to produce paraffins 
(C23_) , medium wax (C20 to C^q) and hard wax (C3o^) or 
combinations thereof, with these products then being withdrawn 
in the overhead stream, the bottom stream or in the at least one 
side stream. All the wax products produced will thus be usable 

35 wax products as hereinbefore defined. 



Preferably, however, a plurality of side streams are withdrawn 
from the column, with each side stream comprising a component of 
the paraffins, a component of the medium wax, or a component of 
the hard wax, or combinations thereof. 

5 The distillation column is preferably operated under vacuum. 
Thus, the pressure in the column may be in the range of 1 to 12 
mbar(a), typically 8 to 10 mbar(a). The temperature in the 
column sump may then be in the range of 190°C to 340°C, typically 
in the range of 295°C to 300°C. 

10 It is preferred to operate the column under vacuum, to prevent, 
or at least inhibit, thermal degradation of the feedstock and the 
products. Such thermal degradation will have a negative effect 
on the properties of the products produced, such as on the 
congealing point/ penetration and oil content of the wax 

15 products . 

The process may include feeding stripping steam into the 
distillation column, to adjust the relative volatility of 
components in the feedstock. The process may also include 
feeding one or more of the side streams through a stripping 
20 stage. It is envisaged that steam stripping can be used to 
adjust the front end volatility of the products, thereby to aid 
in product quality - 

The distillation column may comprise structured packing typically 
having a surface area (in m^) to volume (in m-^) ratio of 125:1 
25 to 750:1, e.g. 250:1, 350:1. or 500:1, or any other intermediate 
value . 

This packing and internal arrangement of the distillation column 
produces a very low pressure drop and minimal entrainment, while 
ensuring that the required separation is achieved. Typically, 
3 0 five theoretical stages are provided, with the respective stages 
each containing the packing and the internal arrangement and each 
stage being located between draw points for the overhead, side 
and bottom streams from the column. The packings of the various 
stages can have the same surface area to volume ratios, or the 
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surface area to volume ratios of the packings of at least some 
of the stages can be different. The internal arrangement 
minimizes the residence time within the distillation column, thus 
reducing the amount of thermal cracking of the products produced. 

5 The process of the invention thus employs multiple side streams 
with separation stages in the column between the withdrawal of 
the side streams, to split wax fractions. 

With the process of the invention, the Fischer-Tropsch derived 
feedstock is thus fractionated into product streams having unique 

10 properties. One of these properties is the congealing point, 
which can thus be used to control the operation of the 
distillation column. However, instead, or additionally, other 
unique properties, such as methyl -ethyl -ketone (MEK) / methyl- 
isobutyl -ketone (MIBK) solubles, penetration at 25°C, carbon 

15 distributions, etc. can be used to control distillation 
operation. The number of, side streams from the column are 
determined by the properties of the products and by product 
purity desired. There is, in principle, no restriction on the 
maximum number of side stream product draws other than the fact 

2 0 that the accumulated pressure drop of the internals must be 
limited. 

The invention will now be described by way of example, with 
reference to the accompanying drawing and non- limiting example. 

In the drawing, reference numeral 10 generally indicates, in 
25 simplified flow diagram form, a process according to the 
invention for distilling paraffinic hydrocarbons. 

In the drawing, reference numeral 10 generally indicates a 
process according to the invention, for distilling a Fischer- 
Tropsch derived light, medium and heavy paraffinic hydrocarbon 
30 feedstock. 

The process 10 includes a distillation column 12 having six 
vertically staggered packing stages 14, 16, 18, 20, 22 and 24. 
Each packing stage comprises high performance structured packing 
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and associated internals such as structured packing having a 
surface area (in m^) to volume (in m^) ratio of 125:1, 250:1, 
350:1, 500:1 or 75 0:1, or any appropriate intermediate value.. 

A feed line 2 6 leads into the bottom of the distillation column 
5 12, as does a stripping steam feed line 28. Into the line 26 
leads a light (C20-) hydrocarbon line 30, a medium (C^^q - C^q) 
hydrocarbon line 32 and a heavy (C-L5 - ^220+) hydrocarbon line 34, 

The feed line 26 and the stripping steam feed line 28 lead into 
the column below the lowermost packing stage 14 . 

* 

10 A bottoms line 36 leads from the bottom of the column 12. 

A side stream line 38 leads from the column between the packing 
stages 14, 16" to a stripping^ column 40, with a stripping steam 
line 42 leading into the bottom of the column 40. The column 40 
comprises a packing stage 44 comprising sieve trays. A product 
15 line 46 leads from the^ bottom of the column 40, while a return 
line 48 leads from the top of the column 40. The return line 48 
returns to the column 12 between the packing stages 16, 18. 

A side stream withdrawal line 5D leads from the distillation 
column between the packing stages 16, 18 into a stripping column 
20 52 having a packing stage 54 comprising sieve trays. A product 
withdrawal line 56 lead from the bottom of the column 52, while 
a return line 58 leads from the top of the column 52 back to the 
distillation column 12 between the packing stages 18, 20. 

A side stream withdrawal line 60 leads from the column 12 between 
25 the packing stages 18, 20. The line 60 leads into the top of a 
stripping column 62 having a packing stage 64 comprising sieve 
trays. A product withdrawal line 66 leads from the bottom of the 
column 62, while a return line 68 leads from the top of the 
column 62 back to the distillation column 12 between the packing 
30 stages 20, 22. 

A side stream withdrawal line 70 leads from the distillation 
column 12 between the packing stages 20, 22. The line 70 leads 



into a stripping column 72 having a packing stage 74 comprising 
sieve trays. A product withdrawal line 76 leads from the bottom 
of the column 72, while a return line 78 leads from the top of 
the column 72 back to the distillation column 12, between the 
5 packing stages 22, 24. 

A side stream/product withdrawal line 80 leads from the 
distillation column 12 between the packing stages 22, 24", and is 
fitted with a recycle line 82 returning to the distillation 
column 12 above the packing stage 24 . 

10 An overheads line 84 leads from the top of the column. 

In use, a Fischer-Tropsch derived light, medium and heavy 
hydrocarbon feedstock is fed, along the flow line 26, into the 
bottom of the" distillation column 12. The distillation column 
12 is typically operated at a pressure of 8-10 mbar(a) and at a 
15 temperature, measured in th^ column sump, of about 2 95-300°C. 

Usable wax products, such as medium wax (C20 - ^33) and hard wax 
(C3Q^) are produced in the column 12. 

The products withdrawn along the lines 36, 46, 56, 66, 76, 80 and 
84 typically comprise C^s+' ^25 " ^40' ^20 " *^30' ^19 " ^23^ ^18 " 
20 C20/ ^11- ^5- ^respectively • 

Stripping steam lines 86 lead into the bottoms of each of these 
stripping columns 52, 62, 72. 

The following non- limiting example was also conducted, in a 
simulation of the process 10: 

2 5 EXAMPLE 

The feedstock entering the column 12; along the line 26 comprised 
light hydrocarbons (also known and referred to as Cold Condensate 
(CC) ) , medium hydrocarbons (also known and referred, to as Hot 
Condensate (HC) ) and heavy hydrocarbons (also known and referred 

3 0 to as Reactor Waxes (RW) ) . All the hydrocarbons were Fischer- 



8 

Tropsch derived- Thus, each component of the feedstock was a 
blend of the respective products from both fixed and slurry bed 
reactor Fischer-Tropsch processes. The blend ratio in this 
example was: 

28.8 % by mass 
17,2 % 
54.0 % 

The above blend ratio was dictated by the production rates from 
the existing fixed and slurry bed Fischer-Tropsch reactor 
10 processes. Blend ratios of only slurry bed or fixed bed produc:ts 
can be used as well. 

The number of side streams from the column 12 are determined by 
the properties of- the product or the by-product purity desired. 

There is no restriction on»the maximum number of side product 
15 streams other than the. fact that the accumulated pressure drop 
of the internals must be limited. If unlimited, energy loss and 
thermal cracking can be so significant that the process becomes 
technologically and/or economically non-viable. 

Table 2 hereunder shows the streams produced, the desired 
20 congealing point (CP) range and typical CP values obtained. 





Product 


Name 


CP Desired 
Range 

(^C) 


Typical CP 

obtained 

(°C) 


Overhead 
Stream 84 




Gas 


n/a 


n/a 


Stream 80 




CT7-Paraf f ins 


n/a 


n/a 


Stream 76 


^18"^20 


Paraffins 


25-30 


28 


Stream 66 




Waksol 


35-40 


38 


Stream 56 




Medium Wax i 


50-55 


53 


Stream 46 




Medium Wax 2 


60-65 


64 


Bottom 
Stream 36 




Hard Wax 


65 + 


98 



5 cc 

HC 
RW 



The yield of the above streams on 
of the feed was approximately: . 



a mass basis as a percentage 



Overhead Stream 84 



1.0 % 



Stream 8 0 



27.6 % 



5 



Stream 76 



5.8 % 



Stream 66 



4.5 % 



Stream 56 



6.9 % 



Stream 46 



11.4 



Bottom Stream 3 6 



42.8 % 



10 The column 12 was operated at 9 mbar(a) using a four stage steam 
ejector for its vacuum system. It had six packed beds with low 
pressure drop structured packing, each bed comprising of Sulzer 
250Y (trade mark) -packing available from Sulzer Chemtech Ltd, PO 
Box 65, CH-8404, Winterthur, Switzerland. Some side streams had 

15 side stripper columns as indicated in the drawing. Low pressure 
(2.4 bar^) steam was injected into both the bottom of the main 
fractionator and the side stripper columns to aid in separation. 

The process 10 permits a light, medium and heavy Fischer-Tropsch 
derived feedstock to be distilled into normal usable product 
20 ranges using a single column with multiple product side streams. 
This has hitherto not been possible due to high pressure drops 
associated with conventional pattern of distillation columns. 
The wax products produced are usable wax products. 

The process 10 is capable of producing a wide range of narrow 
25 cuts, and also has substantial flexibility. 
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